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$n$ $\Omega$ $C^{n+1}$ $1\leq p,$ $q\leq n$ $p,$ $q$
$C_{p,q}^{\infty}(\Omega 7$ –$\Omega$ $C^{\infty}$ $(p, q)$- . $C_{p,q}^{\infty}(\Omega 7arrow C_{p,q+1}^{\infty}(\Omega 7$
. –$\Omega$ Hermite $C_{p,q}^{\infty}(\Omega 7$ $($ , $)$
,suPP $\varphi$ $b\Omega$ $\varphi$ $\in C_{p,q}^{\infty}(7$ $\psi\in C_{p,q+1}^{\infty}(\Omega 7$ ( $\psi$ ) $=(\varphi, \overline{\partial}\psi)$
-$\partial*$ : $C_{p,q+1}^{\infty}(\Omega 7arrow C_{p,q}^{\infty}(\Omega 7$ . $\mathcal{D}^{p,q}(\Omega 7$ $\varphi\in C_{p,q}^{\infty}(\Omega 7$ $\psi\in C_{p,q+1}^{\infty}(\Omega 7$
$(\overline{\partial}\varphi, \psi)=(\varphi, arrow\partial\psi)$
$\varphi$ . $U$ $\overline{\Omega}$
$\mathcal{D}^{p,q}(U)=\{\varphi\in \mathcal{D}^{p,q}(\Omega 7|supp\varphi\subset\overline{\Omega}\cap U\},||||$ –$\Omega$ $L^{2}norm,||||_{\epsilon}$ $\epsilon$ –$\Omega$ Sobolev
norm . $\epsilon$ $>0,$ $C>0$
(0.1) $||\varphi||_{\epsilon}\leq C(||\overline{\partial}\varphi||+||\overline{\partial}^{*}$ $|+||\varphi||)$ for $\forall\varphi\in \mathcal{D}$p,q( ),
(01) -$\partial$u $=f$ $f$ $s$ Sobolev $u$





(0.1) , $U\cap b\Omega\neq\emptyset$
.zO $b\Omega$ (0.1) $\chi 0$ $\Omega$ $Z0$
. $\epsilon$ $=1/2$ Folland Kohn[4] $\text{ ^{ }}$
Levi $n-q$ $q+1$ (01)
,0 $<\epsilon<1/2$ Levi $\Omega$
$q$ . $\Omega$
. Catlin $[$ 1 $]$ $\epsilon$ $b\Omega$ $q$
, $[$2$]$ $[$ 1$]$ 0 $<\epsilon$ $($ 0.1 $)$
. 6
Kohn $[$ 10$]$ , $[$ 11$]$ $q=n-1$ $\epsilon$ $n-1$ $b\Omega$
$($ 0.1 $)$ Rothschild Stein $[$ 12$]$
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. [10] Levi vector
$\epsilon$ .Fornaaess Sibony[5] $n=1$ $\Omega$
$\epsilon$ [1] . Derridj[3] Levi
[12]
$\epsilon$ . $C^{n+1}$ $q=1,$ $\cdots,$ $n$ $\epsilon$
. $\tilde{r}(w_{0}, \cdots, w_{n})$ $C^{n+1}$ $C^{\infty}$
$($ 0.2$)$ $\tilde{r}(O)=0$ , $\frac{\partial\tilde{r}}{\partial{\rm Im} w_{0}}(0)\neq 0$ ,
, $\tilde{\Omega}=\{w\in C^{n+1};\tilde{r}(w)<0\}$ evi
1 $n/2\leq l\leq n$ ,{mi}Ll $i=1,$ $\cdots,$ $n-l$ $m_{i}\leq m_{i+1}$





$\backslash ffi’\cdot$ . $\{m_{i}\}_{i=1}^{n}$ $\tilde{m}_{i}\leq\tilde{m}_{i+1}$ $\{\tilde{m}_{i}\}_{i=1}^{n}$
. (cf.[7]).
$\Omega$ $C^{n+1}$ .





$\Omega$ vi $\Omega$ $C^{\infty}$
1990 7 $f_{j(Zj}$ , zj-l) $\equiv 0$
(cf $[6]$ ), $1991$ Derridj [3] .
[3] :






$\epsilon$ $>1/2\tilde{m}_{n+1-q}$ (0.1) [1]
. $\{$ 1, , $n\}$ $\{i(1), \cdots, i(n)\}$ $mi($ $=\tilde{m}_{j}$ . $z_{i(1)}=\cdots=z_{i(n-q)}=0$




$|r(z)| \leq C\sum_{j=n+1-q}^{n}|z_{i(j)}|^{2\tilde{m}_{j}}\leq C|z|^{2\tilde{m}_{n+1-q}}$ ,
[1] Theorem 1 (0.1) .
$\epsilon=1/2\tilde{m}_{n+1-q}$ (01) (0.1) b $\Omega$ Cauchy-Riemann
. $b\Omega$ .
$r(z_{0}, \cdots, z_{n})=\tilde{r}(z_{0},$ $z_{1}^{m_{1}},$
$\cdots,$
$z_{l}^{m_{l}},$ $fi_{+1}(z_{l+1}, z_{1}),$ $\cdots,$ $f_{n}(z_{n}, z_{n-l}))$ ,
,Malgrange (0.2)
$r(z)=f(z)(\phi({\rm Re} z_{0}, z_{1}, \cdots, z_{n})-{\rm Im} z_{0})$ ,
$\phi$ (0) $=0,$ $f(z)>0$ $C^{\infty}$ $\phi$ , $f$ . $={\rm Re} z_{J},$ $yj={\rm Im} z_{J},t={\rm Re} z0$
$(x_{1}, \cdots, x_{n}, y_{1}, \cdots, y_{n},t)$ $b\Omega$ . $(\xi_{1}, \cdots, \xi_{n}, \eta_{1}, \cdots, \eta_{n}, \tau)$ $b\Omega$
b$\Omega$ $\mathcal{B}^{p,q}$ ( ) b $\Omega$ $(p, q)-$
, $\partial$b $\mathcal{B}^{p,q}$ $\mathcal{B}^{p,q+1}$ , $\partial$b
$*$
$\Omega$ ermite
$\overline{\partial}_{b}$ . $\tau$ $\geq 2$ $(\tau)=1$ $\tau$ $\leq 1$ $(\tau$$)=0$
$\zeta$ $(\tau$ $)$ $\tau^{\epsilon}\zeta(\tau)$ $\Delta_{\epsilon}$ ,Sweeney[13] (01)
$b\Omega$
(1.1) $||\Delta$ $\varphi||\leq C(||\overline{\partial}_{b}\varphi||+||\overline{\partial}_{b}^{*}.\varphi||+||\varphi||)$ for $\forall\varphi\in \mathcal{B}^{p}$ ’q( ),
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.. [13] (0.1) ermite ,$b\Omega$
vector
$L_{j}= \frac{\partial}{\partial z_{j}}-\frac{\partial\phi/\partial z_{j}\partial}{i+\partial\phi/\partial t\partial t}$ $rj=1,$ $\cdots,$ $n$ ,
,(1,0) $\omega$1, , $\omega_{n}$ .
$I=$ ( $i_{1},$ $\cdots$ , Zp), $J=(j_{1},$ $\cdots,j$ $\omega$I $=$ 1 $\wedge\cdots\wedge\omega_{i_{p}},\overline{\omega}_{j}=\overline{\omega}j_{1}\wedge\cdots\wedge\overline{\omega}j_{q}$
, $(p, q)$- $\varphi$
$\varphi=\sum_{I,J}\varphi I,J\omega_{I}\wedge\overline{\omega}_{J}$
,
. $\Sigma$ ’ .
$\partial$
b $\varphi,$ $\partial_{b}^{*}\varphi$ :
(1.2), $\overline{\partial}_{b}\varphi=(-1)^{p}\sum_{I,J}\sum_{j=1}^{n}\overline{L}_{j\varphi I,J}\omega_{I}\wedge\overline{\omega}_{j}\wedge\overline{\omega}_{j}+\sum f_{IfL,|}^{I,J}\varphi I,J\omega_{H}\wedge\overline{\omega}_{L}$
’
(13). $\overline{\partial}_{b}^{*}\varphi=(-1)^{p+1}\sum_{I,K}\sum_{j=1}^{n}L_{j\varphi I,JK}\omega_{I}’\wedge\overline{\omega}_{K}+\sum g_{I!,K}^{I,J}\varphi I,J\omega_{H}\wedge\overline{\omega}_{K}$
$I$ $H$ $p$ , $q$ , $L$ $q+1$ , $K$ $q\sim 1$ , $f_{H_{l}L}^{I,J}$
$g_{Ff,K}^{I,J}\}hC^{\infty}$ .
$a>0$ $B_{a}=\{(z, t)\in C^{n}\cross R;|z|<a, |t|<a\}$
. $\rho$ ) $\tau$ z $\in$ B $1\leq j\leq l$ $i$ $z_{j}\in C0$
$M_{o,z_{j}}^{(j)}(\rho)\tau)=\{\begin{array}{ll}2|z_{j}0|^{m_{j}-1}(\frac{\tau}{\rho})^{1/2} if |_{Z_{j}}^{0}|^{m_{j}}\geq 2(\frac{\rho}{\tau})^{1/2}(\frac{\tau}{\rho})^{1/2m_{j}} if |_{Z_{j}}^{0}|^{m_{j}}<2(\frac{\rho}{\tau})^{1/2},\end{array}$
. $+1\leq i\leq n$ $i$ $(z_{j}, z_{j-l})\in 00C^{2}$
$M_{o,(z_{j}}^{(j)}$
, $j-\iota)^{(\rho,\tau)}$
$=\{\begin{array}{l}2|^{0}z_{j}|^{m_{j}-1}(\frac{\tau}{\rho})^{1/2} if |^{0}z_{j}|^{m_{j}}\geq\max((\frac{\rho}{\tau})^{1/2}, |^{0}z_{j-l}|^{m_{j- I}})1\text{ ^{}ax}\leq m_{j}|\frac{\partial^{k}f_{j}}{\partial z_{j}^{k}}(z_{j}0,0z_{j-l})(\frac{\tau}{\rho})^{1/2}|^{1/k} otherwise.\end{array}$
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. $|z0|\leq a$ $z=0(z_{1}, \cdots, z_{n})$$0\in C^{n}$ $1\leq j\leq l$ $|z_{j}$ $|^{m_{j}}\geq 2(\rho/\tau)^{1/2}$
$i$ $\Lambda$zo $(\rho, \tau),l+1\leq j\leq n$
$|z_{j}$ $|^{m}j \geq\max(2(\frac{\rho}{\tau})^{1/2})|^{0}z_{j-l}|^{m_{j-l}})$











$\hat{\Omega}_{(z_{j},\mathring{z}_{j-l})}^{(j)}o(\rho, \tau)=\{(z_{j}, z_{j-l})\in C\cross\tilde{\Omega}_{Q) ,z_{j-l}}^{(j-l)}\cdot$
$|^{\text{ }}z_{j}-z_{j}|< \frac{1}{AM_{(z_{j},z_{j-\iota)}}^{(j)}oo(\rho,\tau)}\}$
. . $|^{\text{ }}|\leq a$ $z\in$ $C^{n}$
$\overline{\Omega}_{o,z}(\rho, \tau)k$
$\tilde{\Omega}_{o,z_{z_{n-l+1}}}(\rho, \tau)=\tilde{\Omega}_{o}^{(n-l+1)}\cross\cdots\cross\tilde{\Omega}_{o,z_{1}}^{l}\cross\hat{\Omega}_{(z_{l+1},z_{1})}^{(l+1)}oo\cross\cdots\cross\hat{\Omega}_{(z_{n},z_{n-\iota)}}^{(n)}oo$
.j $\in\Gamma_{\circ,z}$( $\rho$ , $\hat{\Omega}_{oo ,(z_{j},z_{j-\iota)}}^{(j)}(\rho,$ $\tau)$ $\overline{\partial}z\partial f_{(z}\dot{r}jj$ , zj-l) $\neq 0$
$\Omega_{\circ,z}(\rho, \tau)$
$\tilde{L}_{j}$ $i\circ$
$\tilde{L}_{j}=L_{j}-\frac{\frac{\partial f_{z}+\iota}{\partial z_{j+l}\partial^{\partial z}f_{?\neq I}j}(z_{j+l},z_{j})}{\frac(z_{j+l},z_{i})}L_{J+l}$
, $\overline{L}_{j}=L_{j}$ .
1. $a$ $\rho$ . $C^{\ovalbox{\tt\small REJECT}}>0$ $|^{0}|\leq a$
$z\in 0C^{n}$
$\tau\geq$ c$\rho$ $\tau$ $\Omega$ o $(\rho, \tau)$ $\varphi$ ’ $\ovalbox{\tt\small REJECT}$
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:(1.4) $\rho^{\frac{1}{2}}\Vert M_{o,z_{j}}^{(j)}(\rho, \tau)\varphi\Vert\leq c||z_{j}^{m-1}j\tau^{\frac{1}{2}}\varphi||\Lambda_{z}(\rho, \tau)$ ,
(1.5) $\rho^{2^{-m_{j}}}\Vert M_{o,z_{j}}^{(j)}(\rho, \tau)\varphi\Vert\leq C(j$
for $j\in\{1, \cdots, l\}\backslash \Lambda_{0,z}(\rho, \tau)$,
(1.6) $\rho^{2^{-m}j}\Vert M^{(j)}oo(\rho, \tau)\varphi\Vert(z_{j},z_{j-\iota)}\leq C(||\tilde{L}_{j}\varphi||+||\tilde{L}_{j}^{*}\varphi||+\Vert\frac{\partial f_{j}}{\partial z_{j}}\tau^{\frac{1}{2}}\varphi\Vert)$
for $j\in\{l+1, \cdots, n\}\backslash \Gamma_{\mathring{z}}(\rho, \tau))$
(1.7) $\rho^{\frac{1}{2}}\Vert M_{oo ,(z_{j},z_{j-l})}^{(j)}(\rho, \tau)(\varphi’+\frac{\frac{}{\partial\iota}}{\frac{\partial j\partial fzj-}{\partial z_{j}}}\varphi)\Vert\leq C\Vert\tau^{\frac{1}{2}}(\frac{\partial f_{j}}{\partial z_{j-l}}\varphi+\frac{\partial f_{j}}{\partial z_{j}}\varphi’)\Vert$
for $j\in\Gamma_{0,z}(\rho, \tau)$ .
(i.4) (1.7) norm $\varphi$ .(1.5)
(1.6) $0$ , $||\tilde{L}_{j}\varphi||$
$||\overline{L}_{j}^{*}$ . [8]
.
$t$ $\tau$ . $C>0$ $\rho>0$
$D_{\rho}=\{(z, \tau);|z|\leq a, \tau\geq C\rho\},\tilde{D}_{\rho}=D_{\rho}\cross\{t;|t|\leq a\}$ . $D_{\rho}$ $(z, \tau)00$
$\{\not\equiv\Omega\circ(\rho)(\mathring{z},\tau)$
$\Omega_{(z,\tau)}oo(\rho)=\{(z, \tau)\in C^{n}\cross R;_{z}z\in\tilde{\Omega}_{o}(\rho, \tau),$ $|t|<a,$$|\tau-\tau|o0<\tau^{1-\delta}0\}$




, $\Omega$(z( $\alpha$ ), $\tau$ ( $\alpha$ )) $(\rho$ $)$ $a,A,\rho$
. $\ovalbox{\tt\small REJECT}$B$\grave$ 1, 2, $\cdots$ , $M_{\alpha}^{(j)}=M^{(j)},$$M_{\alpha}^{(j)}=M^{(j)}\Lambda_{\alpha}(\rho)=z_{j}^{(\alpha)}(z_{j}^{(\alpha)},z_{j-l}^{(\alpha)})$’
$\Lambda_{z(\alpha)}(\rho, \tau^{(\alpha)}),$ $\Gamma_{\alpha}(\rho)=\Gamma_{z(\alpha)}(\rho, \tau^{(\alpha)}),$ $\Omega_{\alpha}(\rho)=\Omega_{(z(\alpha)_{\mathcal{T}}(\alpha))}(\rho)$ ,
$\Psi_{\alpha}$ $\psi\alpha$ $(z, t, \tau)$
$\psi_{\alpha}(z,t, \tau)$
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$=$ $( \prod_{j=1}^{l}\chi(\frac{|z_{j}-z_{j}^{(\alpha)}|}{M_{\alpha}^{(j)}}I)(\prod_{j\in\{l+1,\cdots,n\}\backslash \Gamma_{\alpha}(\rho,\tau)}\chi(\frac{|z_{j}-z_{j}^{(\alpha)}|}{M_{\alpha}^{(j)}}I)$
$\cross$ $( \prod_{-}\chi(\frac{|f_{j}(z_{j},z_{j-l})-f_{j}(z_{j}^{(\alpha)},z_{j-l}^{(\alpha)})|}{|z_{j}^{(\alpha)}|^{m-1}jM_{\alpha}^{(j)}}I)\chi(\frac{t}{a})\chi(\frac{|\tau-\tau^{(\alpha)}|}{(\tau^{(\alpha)})^{1-\delta}})$ ,
. $\chi$ $R_{s}$
$\chi(s)=0$ if $|s|\geq 1$ and $\chi(s)=1$ if $|s| \leq\frac{1}{2}$
. $d_{\alpha,j(Zj}$ , zj-l) $L_{\alpha,j}$
$/d_{\alpha,j}(z_{j}, z_{j-l})=\{\begin{array}{ll}\frac{\partial f}{\partial z_{j-}}\overline{\iota}/\frac{\partial}{\partial}zf\lrcorner j if j\in\Gamma_{\alpha}(\rho)0 if j\not\in\Gamma_{\alpha}(\rho),\end{array}$




$+ \sum_{K}’\sum_{\alpha,\text{ }k}({\rm Re}(\Psi_{\alpha}L_{J\varphi J^{K}}, \Psi_{\alpha}L_{k}\varphi kK)-{\rm Re}(\Psi_{\alpha}\overline{L}_{k}\varphi jK, \Psi_{\alpha}\overline{L}_{j}\varphi kK))$ .





2. $\rho$ , $C>0$ B
$n$ $(\varphi_{1}, \cdots, \varphi_{n})$
(19) $\sum_{\alpha}|$ $k(($ $kD_{t}\Psi_{\alpha}\varphi i,$ $\Psi_{\alpha}\varphi k)-(\Psi_{\alpha}L_{i\varphi i},$ $\Psi_{\alpha}L_{k}\varphi k)+(\Psi_{\alpha}\overline{L}_{k}\varphi i,$ $\Psi_{\alpha}\overline{L}_{j\varphi k}))|$
$\leq C(\sum_{\alpha}(||\Psi_{\alpha}\sum_{j}L_{j}\varphi_{j}||^{2}+\sum_{j}||M_{\alpha}^{(j)}\Psi_{\alpha}(\varphi J+d_{\alpha,j}\varphi_{j-l})||^{2})+\sum_{j}||\varphi j||^{2})$ .
.





$\leq c(\sum_{\alpha,j,k}c_{jk}D_{t}\Psi_{\alpha}\varphi J,$ $\Psi_{\alpha}\varphi kj$
.
2 $[L_{J},\overline{L}_{k}]=cjkD_{t}$ $arrow\vee$ $s_{i}$ , 3 $(1.4)-(1.7)$
. $(\varphi$ 1, $\cdot$ , $\dot{\varphi}_{n})=(\varphi 1K, \cdots, \varphi_{nK})$ (19) (110)
$\rho^{\epsilon}\sum_{\alpha,j}||M_{\alpha}^{(j)}\Psi_{\alpha}(\varphi jK+d_{\alpha,J}\varphi J-lK)||^{2}$
$\leq$ $C( \sum_{\alpha,j,k}(\Psi_{\alpha j\varphi jK}$ ,
$+$





, $M_{\alpha}^{(j)}$ (11) .
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